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The rise of artificial intelligence (AI) has reshaped the mechanisms of 
consumer interaction and strategic decision-making in e-commerce. 
This shift is particularly relevant among Generation Z in Penang, 
Malaysia who are active digital users and potential online shoppers. 
This study is to identify the influence of personalized AI on consumers' 
engagement in e-commerce among generation Z in Penang. The 
research investigated the influence of AI networking recommendation,  
AI personalized feed, and AI quality on consumers’ engagement in e-
commerce platforms. This research adopted a quantitative research 
design, collecting data from 384 Generation Z respondents in Penang 
using convenience sampling. The collected data analyzed by Statistical 
Package for Social Sciences (SPSS), conducted empirical analysis using 
317 valid questionnaires included descriptive analysis, normality test 
and correlation analysis. Researcher found that the AI quality can 
significantly influences Gen Z consumers’ engagement in e-commerce. 
These results can guide digital marketers and e-commerce platforms to 
optimize AI personalization strategies and build consumer trust 
effectively. 
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1. Introduction 

The global e-commerce surge has fundamentally reshaped consumer-brand interactions, transforming 
multilingual customer reviews into 'priceless' strategic assets for sentiment analysis (Prova et al., 2026). This 
data-driven evolution mirrors a broader corporate paradigm where data is recognized as an organization's most 
vital asset (KPMG, 2019). Modern AI facilitates this transition by replacing static, rule-based campaigns with real-
time, personalized experiences. Such precision effectively mitigates 'choice paralysis,' a phenomenon causing 
nearly 40% of consumers to abandon platforms due to information overload (BigCommerce, 2021).  

AI technologically mimics human intelligence through cognitive subsets like Machine Learning (ML) and 
Natural Language Processing (NLP), evolving from back-end analytical tools to front-end creative collaborators 
(Lim et al., 2024; IONIȚĂ et al., 2025). In advertising, AI optimizes four core functions include targeting, 
personalization, content generation, and real-time delivery which significantly boosting consumer engagement 
and ROI (Gao et al., 2023; Pendyala & Lakkamraju, 2024). 

Furthermore, AI-driven predictive analytics foster a 'customer-centric' paradigm, strengthening the 
psychological bond between consumers and platforms (Attar, 2025; Hassan et al., 2025). With the AI retail market 
projected to reach USD 31 billion by 2028, 63% of shoppers already recognize the value of AI-tailored 
recommendations (Statista, 2025). Empirical evidence from platforms like Douyin confirms that personalized 
feeds effectively drive purchase intentions (Ding et al., 2024).  

Customer engagement has evolved into a strategic orchestration of positive experiences across the entire 
customer journey (O’Brien & Downie, 2024). Modern AI-driven approaches have shifted engagement from passive 
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transactions to a multidimensional model centered on predictive assistance and emotional resonance (Woolard, 
2025). This alignment is most critical for Gen Z, a digital-native cohort that prioritizes brand experience as highly 
as product quality, necessitating AI-driven precision to foster long-term loyalty (Merge, 2024). 

Despite AI’s transformative role in reshaping marketing strategies through adaptive, data-driven 
recommendations (Ziakis & Vlachopoulou, 2023), a significant misalignment persists between AI performance 
and Generation Z’s expectations. In Malaysia’s rapidly expanding e-commerce market projected to reach USD 8.95 
billion by 2025 (Statista Market Forecast, 2024). Gen Z’s behavior is driven by emotional triggers like instant 
gratification from personalized short-form videos (Ngo et al., 2025).  

However, ineffective personalization often results in advertisement fatigue and diminished engagement. 
Notably, while AI-personalized feeds can boost purchase intentions, AI-networking recommendations frequently 
fail to yield significant effects (Sidharta et al., 2024). This gap is further widened when users lack control over 
algorithm-driven outputs, preventing sustained engagement despite hedonic triggers (Rahayu et al., 2025).  

Trust also remains a critical barrier, high perceptions of privacy invasion significantly inhibit clicking 
intentions despite enhanced user experiences (Yin et al., 2025). Currently, only 16% of Gen Z consumers trust AI-
generated suggestions, with 67% citing data privacy as their primary concern for brand trust (PwC, 2024). 
Furthermore, the barrage of AI-curated content often leads to cognitive fatigue and decision paralysis. Statistics 
show that 37% of adults aged 18-40 feel overwhelmed by digital management, while 53% struggle to limit screen 
time, highlighting the risk of excessive digital noise (Deloitte, 2023; Wang et al., 2025). 

Despite extensive global research, empirical evidence regarding the impact of AI personalization on Malaysian 
Gen Z consumers, particularly in localized urban contexts like Penang, remains scarce. Most findings are based on 
Western or developed Asian markets, which may not be generalizable to Malaysia. This underscores a pressing 
need for geographically contextualized research to accurately capture consumer behavior in specific regional 
settings (Abbas et al., 2020). 

Therefore, to achieve the research objectives the level of Gen Z engaging in personalized AI elements in e-
commerce are determined. Furthermore, the level of Gen Z consumers’ engagement in e-commerce also 
determined. Consequently, the relationship between personalized AI elements and Gen Z consumers’ engagement 
in e-commerce is identified. 

2. Literature Review 

2.1 Personalized AI 

AI-powered personalization has evolved from simple recommendations into a sophisticated governance 
mechanism. Utilizing big data and predictive algorithms, these systems demonstrate high behavioral elasticity in 
consumer spending by tailoring content in real-time based on contextual data (Turki, 2025; Qadri et al., 2026). 
This technology functions as a design lever that shifts consumer processing from cursory scanning to effortful 
evaluation. A distinct advantage is AI perceived "commercial neutrality"; consumers often view algorithms as 
unbiased, unselfish partners compared to commission-driven human agents, thereby enhancing hedonic well-
being and engagement authenticity (Liu et al., 2026).  

Despite these benefits, hyper-personalized mechanisms introduce a "privacy-personalization paradox," where 
convenience must be balanced with ethical transparency to mitigate consumer skepticism and "creepy" 
perceptions (Rahman, 2026). Modern systems have transitioned into context-based frameworks by integrating 
ANN, CNN, and generative Large Language Models (LLMs) to achieve dynamic adaptivity. This enables e-
commerce platforms to move beyond static profiling, utilizing real-time environmental cues to deliver highly 
precise, contextually relevant experiences (Liu et al., 2025). 

2.2 The Importance of Personalized AI 

AI surpasses traditional marketing by offering superior analytical insights, operational efficiencies, and significant 
cost savings (Tauheed et al., 2024). In global e-commerce, AI-driven personalization (AIP) ensures cultural 
authenticity by tailoring messages to local values, thereby enhancing decision making efficiency and minimizing 
consumer search costs (Priporas et al., 2025; Gao & Liu, 2023). Unlike conventional methods, AIP’s predictive 
capacity identifies pre-purchase needs and secures post purchase loyalty through customized engagement.  

Furthermore, AI bridges the gap between technology and emotional resonance, fostering "affective 
attachment" through tailored social support that reduces purchase uncertainty (Bilal et al., 2024). Due to its 
perceived objectivity and lack of commercial bias, consumers increasingly trust AI recommendations over human 
influencers, particularly in rational decision-making sectors like electronics (Gerlich, 2025). This shift transforms 
AI from a functional tool into a trusted partner that drives purchase intentions through data-driven confidence. 

2.3 Generation Z 
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Gen Z, born between 1997 and 2012, is redefining workforce values with a focus on instant connectivity, 
personalization, mental health and authentic leadership in inclusive teams (Swaminathan, 2022). Deloitte (2025) 
reports that 31% of Gen Z prefer vocational training over traditional university education, emphasizing work-life 
balance and meaningful careers. In Penang, the 15-29 age group which used as a proxy for Gen Z makes up about 
35% of the population (Penang Institute, 2024).  

This generation favors immediate gratification and interactive online shopping, prioritizing product quality, 
ethical values and brand authenticity over discounts (Arghashi & Gunalay, 2025; Dragolea et al., 2023). Other than 
that, trust and loyalty are linked to verified sustainability practices (Theocharis & Tsekouropoulos, 2025). Besides, 
unlike Millennials, Gen Z rejecting traditional consumption models and values for flexibility, personal growth, 
adaptability and personalized brand experiences (Hovořáková & Pauknerová, 2024). 

2.4 Relevance of Personalized AI to Gen Z 

As the first true digital natives, Generation Z’s behaviors are fundamentally shaped by an environment of 
pervasive online platforms (Holban & Bedrule-Grigoruţǎ, 2025); Prensky, 2001). Characterized by high "personal 
innovativeness," this cohort is more receptive to sophisticated AI than older generations, driven primarily by 
"performance expectancy" and "hedonic motivation" valuing both functional efficiency and emotional enjoyment 
(Herzallah et al., 2025). Research indicates that algorithm-driven recommendations, such as those on TikTok, 
significantly enhance content relevance, thereby boosting engagement and satisfaction (Guo & Luo, 2023; Trang 
et al., 2025).  

Furthermore, Gen Z prioritizes hands-free, multi-tasking interactions via Intelligent Personal Assistants (IPAs), 
reflecting a pragmatic acceptance of emotion-monitoring and data-intensive surveillance in exchange for 
personalized convenience (Guo & Luo, 2023; Ho et al., 2022). However, a critical "privacy-personalization" balance 
remains; while Gen Z demands 24/7 responsiveness as a natural extension of their digital existence, their 
engagement is strictly contingent upon "trust" and the confidentiality of personal information (Joshi, 2025; 
Suganya et al., 2020). 

2.5 Consumers’ Engagement 

Consumer engagement is conceptualized as a multidimensional psychological state comprising cognitive, 
emotional, and behavioral components that reflect a consumer's investment in their interaction with a brand or 
technology (Cao et al., 2025). Furthermore, consumer engagement functions as a pivotal mediator, bridging the 
gap between AI technological attributes and the user’s ultimate purchase intention. By fostering a sense of social 
presence, personalized AI can deepen emotional engagement, particularly among digital-native cohorts who value 
interactive and socially attractive AI interfaces (Jayasingh et al., 2025). 

2.6 AI Networking Recommendation 

AI networking recommendations personalize suggestions by analyzing user behavior and social trust. Zhang et al. 
(2019) highlight the importance of combining social influence and personalized content for effective 
recommendations. Kim and Im (2025) found that users who understand AI systems 4 feel more control, increasing 
their engagement and intention to interact with AI advertisements. This interaction helps explain how 
personalized AI advertisements affect Gen Z’s online shopping intentions. 

2.7 AI Personalized Feed 

Yin & Qiu (2021) found that AI-powered personalized recommendations enhance both hedonic and utilitarian 
values, with hedonic value more strongly driving online purchase intention. Ribeiro (2024) noted that AI 
recommendations boost purchase intention more for utilitarian products, emphasizing the need to tailor AI feeds 
by product type. Live streaming e-commerce with AI personalization also increases engagement and purchase 
intention (Mei et al., 2025). Additionally, Amazon’s Echo Look AI device improves Gen Z’s fashion purchase 
intention by enhancing satisfaction and trust through personalized style suggestions (Ruiz-Viñals et al., 2024). 

2.8 AI Quality 

AI information quality, characterized by accuracy, relevance, completeness, and timeliness enhances consumer 
satisfaction, trust, and decision-making in online shopping (Lopes et al., 2025). Both information and system 
quality contribute to overall AI recommendation quality, which boosts user satisfaction and promotes continued 
use and positive word-of-mouth (Kim & Kim, 2025). Additionally, AI quality, including information authenticity 
and system compliance, significantly increases Gen Z’s satisfaction and brand advocacy (Elayat & Elalfy, 2025). 

3. Research Methodology 
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3.1 Research Design 

This study employs a quantitative research design, acting as a "conceptual blueprint" to investigate the influence 
of personalized AI on Generation Z’s engagement in Penang (Akhtar, 2016; Creswell & Creswell, 2018). Rooted in 
a positivist philosophy, this approach focuses on collecting numerical data through structured survey techniques 
to objectively measure social reality and test hypotheses (Saunders et al., 2023). As a cross-sectional survey 
method, the research utilizes a standardized questionnaire to gather data on consumer preferences and attitudes 
from a broad sample (Neuman, 2014; Check & Schutt, 2012). Data collection was facilitated via Google Forms, 
utilizing a 5-point Likert scale to assess respondent agreeability. This methodology enables the use of statistical 
analysis, specifically through SPSS, to identify trends, averages, and correlations between the independent and 
dependent variables (Bhandari, 2023). 

3.2 Research Population and Sample 

3.2.1 Research Population 

According to Momoh (2025), the research population is the entire group sharing common characteristics from 
which a sample is drawn. In this study, the population focuses on Gen Z individuals from ages 15 to 29 residing in 
Penang, Malaysia, which has a population approximately 623,100 people as of 2024, about 35% of the total 
population of 1,800,500 in Penang.  

3.2.2 Research Sampling 

Sampling allows for statistical inferences about a population by analyzing a representative subset (Fleetwood, 
2023). This study employs convenience sampling, a non-probability technique selected for its practical 
advantages in accessibility and resource efficiency (Bhardwaj, 2019; Galloway, 2005). This method facilitates the 
collection of insights from respondents who are readily available and willing to participate. Based on the Krejcie 
and Morgan (1970) sampling table, a sample size of 384 was determined to represent a population of 1,000,000 
or more. The target respondents consist of Generation Z individuals residing in Penang, Malaysia, ensuring 
geographical and demographic relevance for data collection. 

3.3 Data Collection 

3.3.1 Primary Data 

According to Kabir (2016), primary data is information gathered from firsthand experience. Primary data has yet 
to be released but is more trustworthy, objective, and authentic. Primary data sources are limited, and it might be 
difficult to get data from them at times due to either population scarcity or a lack of collaboration. Primary data 
can be obtained by experiments, questionnaires, interviews, surveys, or observation. Thus, the researcher has 
been using the primary source of individual such as provide questionnaires to the respondents in Penang, 
Malaysia for getting more information and to achieve the objective of this research. 

3.4 Pilot Study 

A pilot study was conducted as a small-scale feasibility test to evaluate the practicality, validity, and reliability of 
the research instruments (Lowe, 2019). The pilot test utilized Google Forms to monitor response times and gather 
participant feedback for refinement. Thus, a pilot test conducted on 30 randomly chosen respondents participated 
to the actual data collection process. Apart from that, a total of 384 questionnaires were collected as part of the 
pilot test to obtain replies and feedback on the questionnaire. 

3.5 Research Instrument 

3.5.1 Questionnaire 

According to Roopa and Rani (2012), a questionnaire is a series of questions used to collect statistically useful 
information on a specific topic. The study utilizes a structured questionnaire to gather quantitative primary data 
on personalized AI's influence on Gen Z’s engagement. The instrument is divided into three parts. Part A focus on 
demographic information like gender, age, education, and AI familiarity, part B consist of Personalized AI elements 
items, and part C consist item related to the consumers' engagement among Gen Z in Penang. The questionnaire 
is using 5-points Likert Scale. 

3.6 Data Analysis 



Research in Management of Technology and Business Vol. 7 No. 1 (2026) p. 176-188 180 

 

 

Data analysis involves examining and processing collected data to obtain useful information, solve problems, and 
determine if the study’s objectives were met. At the study’s conclusion, the questionnaire is reviewed to ensure 
its relevance to the objectives. The data was analyzed using Statistical Package for Social Science (SPSS). After 
respondents completed the survey, SPSS was used to analyze the data and generate tables and graphs, helping the 
researcher better understand the responses from the target participants. 

3.6.1 Descriptive Statistical 

Analysis Descriptive analysis was employed to summarize and visualize the dataset, enabling the identification of 
key patterns and trends (Rawat, 2021). In this study, the technique was applied to the demographic profiles and 
variable distributions using SPSS. Data were processed into frequencies, valid percentages, means, and standard 
deviations, with visual aids such as bar charts and histograms used for investigation. This systematic summary 
provides a clear overview of the respondents’ backgrounds and ensures data integrity by identifying potential 
missing values.  

3.6.2 Reliability Analysis 

Reliability analysis is concerned with a scale's capacity to consistently represent the construct being assessed. 
Cronbach's alpha is an internal consistency metric that may also be used to evaluate scale dependability. 
Researchers have utilized Cronbach's Coefficient Alpha, which ranges between 0 and 1, to assess dependability. 
In this Cronbach's Coefficient Alpha technique, the greater the coefficient value, the more reliable the outcome is. 
For example, if the value in this study is 0.60 or above, it indicates reliability and internal consistency. If the value 
goes below 0.60, the consequence is the reverse. The Cronbach's Coefficient Alpha value appears in the table. 

3.6.3 Pearson’s Correlation Analysis 

Pearson’s correlation coefficient is a statistical measure that not only evaluates the strength but also direction of 
the relationship between AI networking recommendation, AI personalized feed and AI quality (Statistics 
Solutions, 2025). The coefficient ranges from -1 to +1, where positive values indicate a direct relationship and 
negative values signify an inverse relationship. This analysis statistically validates the linear connection between 
personalized AI elements and the dependent variable. 

4. Analysis and Presentation Data 

4.1 Introduction 

This chapter presents the data analysis and discussion of results derived from the online questionnaire. 
Quantitative data gathered from Generation Z respondents in Penang were processed using SPSS to evaluate the 
research framework. The primary objective is to address the research questions and hypotheses through 
empirical evidence, ensuring the study’s findings are statistically validated and supported by solid results. 

4.2 Survey Return Rate 

The population of Gen Z in Penang consists of 623,100 in 2024. According to Krejcie and Morgan (1970), 384 Gen 
Z in Penang are required. However, 317 sets of questionnaires returned from the 384 issued within Gen Z in 
Penang. Therefore, Table 1 shows that the questionnaire survey return rate was 82.55%, indicating that 
participants were willing to participate in this research study. 

Table 1 Survey Return Rate 

Return Rate Item 
 

Description 

Sample size 384 

Questionnaires distributed 384 

Questionnaires returned 317 

Percentage 82.55% 

4.3 Reliability Analysis  

4.3.1 Reliability Test for Pilot Study 
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A pilot test involving 30 randomly selected respondents to assess the reliability of the study's variables as shown 
in Table 2. Total of 20 items were analyzed through reliability analysis in the pilot study. Results were above 0.60, 
which were accepted. 

Table 2 Reliability Analysis for Pilot Study 

Variables Number of Respondents Number of Items Cronbach's Alpha Value 

AI Networking Recommendation 30 5 0.915 

AI Personalized Feed 30 5 0.870 

AI Quality 30 5 0.759 

Consumers’ Engagement 30 5 0.647 

4.3.2 Reliability Test for Actual Study 

Table 3 summarizes the Cronbach’s Alpha reliability test results for all variables based on 317 responses. The 
analysis yielded coefficients ranging from 0.851 to 0.901 for the independent variables and 0.874 for the 
dependent variable, with an overall instrument reliability of 0.881 across 20 items. As all values significantly 
exceed the acceptable threshold of 0.60 and fall within the "good" to "excellent" range (0.70–0.90), the internal 
consistency of the research instrument is statistically validated and accepted for further analysis. 

Table 3 Reliability Test for Actual Study 

Variables Number of Items N Cronbach's Alpha Value 

AI Networking Recommendation 5 317 0.898 

AI Personalized Feed  5 317 0.851 

AI Quality 5 317 0.901 

Consumers’ Engagement 5 317 0.874 

4.4 Reliability Analysis  

Descriptive analysis was used to organize and summarize of demographic data that collected from the 
questionnaire including gender, age, education and understanding of personalized AI. The section below showed 
the result. 

4.4.1 Analysis of Demographic Profile 

Table 4 showed that the survey of 317 respondents showed that the highest percentage of respondents were 
female (73.20%), and the largest group by age was the 20-22 years old category (48.30%). In section education, 
majority of the participants hold a Bachelor’s degree (77.30%). Then, the largest group of participants in 
answering “More familiar” in section understanding of personalized AI is 38.80%. 

Table 4 Demographic Information of Respondents 

Demographic 
Information 

Category N=317 Percent (%) 

Gender Male 85 26.8 

Female 232 73.2 

Age 13-16 years old 8 2.5 

17-19 years old 34 10.7 

20-22 years old 153 48.3 

23-25 years old 106 33.4 

26-28 years old 16 5.0 

Education Less than a Bachelor’s degree 50 15.8 

 Bachelor’s degree 245 77.3 

 Master’s degree or above 22 6.9 

Understanding of 
Personalized AI 

Very unfamiliar 4 1.3 

Unfamiliar 19 6.0 

Generally familiar 119 37.5 
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More familiar 123 38.8 

Very familiar 52 16.4 

4.4.2 Analysis of the Level of Gen Z Engaging in Personalized AI and the Level of 
Consumers’ Engagement in E-commerce 

Table 5 indicates the average mean of each dimension for the questionnaire. The results showed that the AI quality 
obtained the highest mean, which is 4.2486 with a standard deviation of 0.74598 and then followed by the second-
highest mean AI personalized feed with 4.0927 and a standard deviation of 0.71696. From this result, we can know 
that the highest mean elements that affects the level of consumers’ engagement was AI quality and AI personalized 
feed. The AI networking recommendation was the lowest mean, which is 4.0454 with a standard deviation of 
0.85932. Meanwhile, consumers’ engagement had the mean score of 4.0833 with a standard deviation of 0.71344. 

Table 5 Summary of Analysis Average Mean of Each Dimension 

Personalized AI Elements N Mean Standard Deviation 

AI Networking Recommendation 317 4.05 0.859 

AI Personalized Feed  317 4.09 0.717 

AI Quality 317 4.25 0.746 

Consumers’ Engagement 317 4.08 0.713 

4.5 Correlation Analysis 

Pearson’s correlation analysis revealed significant positive relationships between all independent variables and 
consumers’ engagement (p<.001). Table 6 shows that AI Personalized Feed exhibited the strongest association 
(r= 0.729), followed by AI Quality (r= 0.784), both indicating strong positive correlations. AI Networking 
Recommendation showed a moderate to strong association (r = 0.484). These results suggest that while all factors 
are critical, tailored content feeds and system reliability are the primary drivers of active engagement among 
Generation Z consumers in the e-commerce sector. 

Table 6 Pearson’s Correlation Analysis between Independent Variables and Consumers’ Engagement 

Pearson Correlation Independent Variables Consumers’ Engagement 
(Correlation Coefficient) 

Sig. (2-tailed) 

AI Networking 
Recommendation 

0.484** <.001 

AI Personalized Feed 0.729** <.001 

AI Quality 0.784** <.001 

4.6 The Relationship Between Personalized AI Elements and Consumers’ Engagement  

4.6.1 AI Networking Recommendation 

Fig.1 shows a moderate positive relationship between AI networking recommendation and consumer 
engagement, showing a linear upward trend (y= 2.46 + 0.4x) with a coefficient of determination R2= 0.234 or 
r=0.484, consistent with the Pearson’s correlation value. 
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Fig.1 AI Networking Recommendation 

4.6.2 AI Personalized Feed 

Fig. 2 shows a significant positive relationship between AI networking recommendation and consumer 
engagement, showing a linear upward trend (y= 1.12 + 0.73x) with a coefficient of determination R2=0.531 or 
r=0.729, consistent with the Pearson’s correlation value. 
 

 

Fig.2 AI Personalized Feed 

4.6.3 AI Quality 

Fig. 3 shows a significant positive relationship between AI networking recommendation and consumer 
engagement, showing a linear upward trend (y= 0.9 + 0.75x) with a coefficient of determination R2=0.615 or 
r=0.784, consistent with the Pearson’s correlation value. 
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Fig.3 AI Quality 

5. Conclusion 

This research investigated the influence of personalized AI on Generation Z’s engagement within Malaysia’s 
rapidly evolving e-commerce sector. By employing a quantitative methodology, the study analyzed 317 valid 
responses from digital natives in Penang to address three primary objectives: evaluating the adoption levels of AI 
elements, measuring consumer engagement, and examining the relationship between these variables. The 
findings underscore the necessity for e-commerce platforms to align their technological strategies with the 
specific digital preferences of this demographic to remain competitive in the modern digital economy. 

The empirical results confirm that both AI Quality and AI Personalized Feeds exert a significant positive 
influence on consumer engagement. Notably, AI quality characterized by accuracy, responsiveness, and 
interactivity, emerged as the strongest predictor of active behavioral and cognitive involvement. While this study 
provides valuable strategic insights for e-commerce merchants and digital marketers to refine their AI-driven 
offerings, it also acknowledges geographical and sampling limitations. Ultimately, these findings serve as a 
foundational resource for future research to further explore the evolving socio-technical dynamics between 
artificial intelligence and the next generation of consumers. 
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